]
Please get out:

* The Ch. 7 notes from Friday

* Your HW worksheet




1
On the blank piece of paper, please write

1) Your name at the top, and Ch. 7 & 8

2) Title the paper: PROBABILITY RULES CHEAT SHEET

Example:

John Smith Ch.7 &8

PROBABILITY RULES CHEAT SHEET




Random(trials)}- x| qividual outcomes are uncertain
* We see a patter in many trials (in the long run)

Ex:Plip Conri, Simolafisn 760N Guyn
Probability- * The chance (likelihood) of something happening

Introductory Vocab (use the book, chapter 7, to get the definitions) F A

Experimental Probability- the probability that ACTUALLY happenedin the experiment.

Ex:If1toss a coin 30 times, and get 12 heads, what's the experimental prob. of getting heads?
—

— (3.

== /3 S

Theoretical Probability- The probability that SHOULD have happened inthe experiment.
N

Ex:Using the same coin tossing situation above, what's the theoretical prob. of getting heads?

PCH)=0.50=897 =,




ProbabilityModels- A list of all the possible outcomes and the probability
ofeachoutcome. X] O | 1 |2 | 3>
ﬂﬂl o l ‘/’;l V(l wig

Sample Space- A|| the possible outcomes (L\%‘t'\

Example: What's the sample space for the Tony Gwyn experiment? Hit or Not hit (“{5$>

How about for the spinner experiment? Red, Blue, Yellow, Green

What about the rolling 2 dice experiment? 2 ;35,85 Sy o e 1 T S

@ Qetc.

Event- An outcome, or a set of outcomes

Ex: When rolling one dice, outcomes could b




**READPAGE 318 -319: “The Myths"

Probability Notation: ?(\‘\3
o (ABC ac; eventsthatcan happen PC)OL\C>

» P(A)=the probability of event A happening

' @ the sample space P (




CHAPTER 7: PROBABILITY

!ffl Set Theory
U“":" Meaning: OLAA" ‘hm .
e Symbol: u /4 U B

e Examplel:

O Y\

-Sam\?lg Seac e
e Example2: SetA=1{2,4,6, 8,10, 12}
SetB={1,2, 3,4,5, 6,7

AorB={ }
L1R,3.4,5,6¢,%,8, 10,3




rereti: - Overlap, AND
e Symbol: n A n B

e Examplel: mu.\Y\
| ORI

e Example2: SetA= 10, 12}
SetB={1 }
Aande{ 2,4, 6



Complement:

e Meaning: “M OT o .
An event not MPPemCYﬁ

. SymboI:Ac& /A A

e Examplel: Shade A®

e Example 2: SetA={2,4,6, 8,10, 12}
$=11,2,3,4,5,6,7,8, 9,10, 11, 12, 13, 14, 15} =samplespace

A={ }
L, 3,5, 3,0, 304,153




TRY THESE:
Sample Space={1, 2, 3,4, ... 22, 23, 24, 25}

A=1{1,3,6,7, 8,10, 11, 13, 14, 15} B=1{3,5,7,9,11, 13, 15, 17, 19, 21}
C=1{2,4,6, 8,10, 12, 14, 16, 20, 22, 24}

1) WhatisA ) B? B}Whati@A;B)? [
537, 1, 13,153 S4e=

2) WhatisAUB? 10) Whatis P(AU B)?
$035,6,299,l01,13, 14,51 1a,u%. 124

3) Whatis B? 11) What is pr=)?

ZLAH,6,8,10,13,1,16,1%,20,32,33,34,25% 4

4) WhatisC (] B? 12) What is P(C

ga"’;(ngl IO,IQII% /él l&wlaala‘{% lq/o?,

35




o empty set-
5) WhatisA [) BQ/ 13) WhatisP(A[) B [ C)?
& g %5’-0/

6) WhatisAUBUC? 14) What is P(AUBU C)?

|34, 6,6,F %9,100,(213...., 1F19..33, 34
21 all mce.p{-ll% and A3 0ad 3/%/5
7) WhatisA ] C? 15) What is P(A)?

£6,8,10,4% 4

8) WhatisC*? 16) What is P(B)?

e
21.3\5‘13)11,;3,15,1?,m,al\aalas?s s




Try these.... SET THEORY

S=sample space = {1, 3,4, 5,6, 7, 8, 11, 13, 15, 16, 17, 19, 21, 22, 23, 26, 28, 29, 30}
E={1,3,5,7,15, 17, 23}

H={4,6,8, 16, 22, 26, 28, 30}

D={3,4,5, 6,7, 8,11, 13, 15}

C=1{15, 16, 17, 19, 21, 23, 26}

A={1,5,15, 16, 22, 26, 28, 30}

B={7,13, 15, 16, 17, 22, 28, 30} H \\]

AssumingalldatainSaree likely, find each of the following:

q——

a.P(H)= b.P(E)=

c.EnH={ d.P(ENH) =




e.DuUB={ f.P(DUB) =
Hw
&
g-{D) = h.P(A) =
L P(AT) = J-P(C) =
k.P(B)= I.LP(ENB) =
m. P(D%) = n.P(ANB) =
0.PENC)= p.P(AUB) =
q_\l?VLE\_,rH) — r.P(CmnA)=




]
Probability Rules

e |LetAandB beevents

e |etS=sample space

e |etA*=thecomplementofeventA
- List the 3 probability rules:

nw O =2PA) = 100/
2 P( =100/

" PCA)= 1007 Ao

Write these 3 rules on your probability rules cheat sheet!!




Example 1: If the probability of hitting a homerunis 30%, what's the probability of not hitting a homerun?

% em- 307 =0.30
wo- 1-0).30= O.FO o FO7

Example 2: If there are oply 8 different Qloodapes, fillin the chart below: 1_.--
: oo, Modad

Type A+ A- B+ B- AB+__ ‘AB- 0+ 0-

Probability 0.16 0.14 0.19] 0.1 il ? 0.07 0.1 0.11

Example 3: LasVegas Zeke, when asked to predict the ACC basketball Champion, follows the modern practice
of giving probabilistic predictions. He says, “UNC's probability of winningis twice Duke’s. NC

State and UVA each have probability 0.1 of winning, but Duke’s probability is three times that.
Nobodyelse hasachance.” Has Zeke given a legitimate assignment of probabilities to all the

teamsinthe conference? Why orwhy not?

POND = 0.6 PNCSRI)=0.1 ).\ =76
P(Duke)=.x  UVAd=0.|




Going back to the examples from before...
Ex #1: There are only 8 different blood types, givenin the chart below:

Type A+ A- B+ B- AB+ AB- 0+ 0-
= ==

Probability| (0.16 ) | 0.14 019 [ 017 (<006 )| 0.07 0.1 0.11
S— —

Whatis the probability of being either Type A+ or B-?
PCA+ U B2 = 0.16+0.13=0.33)

Whatis the probability of being either Type O-or O+?

P(O- U O9=R0)= ol+ol0.3

Whatis the probability of being either Type AB+ or A+?

PCARY U A+) = 0.06 +0- 16 <5550
So... tofind the probability of event A OR event B we....

E[AorB)zP{AUB}:P( 3
P®- A BCs)
P(L) -




Ex#2:
We are picking one card out of a standard 52-card deck (no jokers).

Whatis the probability of picking a diamond?P(D) -J/-

3
B,

Whatis the probability of picking a 3? P( ,5) q/_
5&

Whatis the probability of picking a diamondora 37 '

P(D U 2D=PO)+F()=% 4%

Whatis the probability of picking a black card?

PCRY = 2644 "%

Whatis the probablllty of picking a Jack?

F( :Y) Disa

Whatis the probability of plckmg a black card or a Jack?

P(B 0 3)=8% +%4a~ %2 X752

So... to find the probability of event A OR event B we..

ptnorm - siaum - DR +P(e3—P(A<\ R)




Butwhydidn"twe dothis in EX #1? What was differentabout EX#17?
Thisis called... and it means that...

d\sbo\(\jr = o ersecfion

Visuals: Venn Diagrams
DISJOINT NOTDISJOINT:

oo\ &

RULE for Unions (OR):




Write these rules down on your probability rules cheat sheet:

Unions:
P(A U B) =P(A) + P(B) - P(A(B)

- v (M\\’o\""o

**SPECIAL CASE: Disjoint (A and B do not overlap)
no nrecsection

P(A UB)=P(A) + P(B)




Try this:
1) P(K)=0.34andP(B)=0.22 and P(K [ B) =0.13.
a. AreKand Bdisjoint? Why or why not?

No. Pk n B) ZO.

__RuvbB
b. Whatis P(des)?

P(kL B)= PC‘;?{*PC%}“P(# AR
— s -k _ _
R - -l e el X

a. Aret\andWhyor why not?
No.PHNI2O .

M
b. Whatis RL%U{ ?

P +PE)-P(HnT)

Q3%+ 0.33—- 0.0 :_!




NEW EXAMPLES!
EX#3: The probability of hitting a homerunis 30%. What is the probaRility of hitting 2 HRs in

P(H) = 030 P(Hr\H _(03 0.2)

(Hngnt:R) 03 0.30. 3

How about4 HRsi

How about 2 HRs then

P(HOH AHD= 0900
(/Q(\/QQ/D) = 0.063




EX #4: Picking pokerchips froma b;wnhreplacement 5

| have a bag that has 10 pokerch|ps in |t 3 arered, 2 are green, and>5 are blue.

P(F') N Wha‘tls the pébabmty o*plcklng 3 redc rngue chip?
P(rN B) D =(36)( %) = 0.15

hatis the probability of picking a green chip and a red chip?

Plan )=(34)(3%) = 0.06

What's the probability of picking a blue chip and a blue chip?

P(BNB)= (B)(3)= 0.25

So... to find the probability of event A AND event B we....

P(AandB)=P(A( B) = ?<A) P (B)




EX #5: Picking pokerchips froma bag without replacement
I have a bag that has 10 pokerchipsinit. 3 are red, 2 are green,and>5 are blue.

Whatis the probability of picking a red and thena blue?

Whatis the probability of picking a blue and thena blue?

Whatis the probability of picking a greenandthena red?




VOCAB: Conditional Probabilities:

So... to find the probability of event A AND event B we....
P(AandB)=P(A[) B) =

Butwhydidn'twe dothisin EX #3 and 47 What was differentabout EX#57

Thisis called... and it means that...

RULE for Intersections (AND):




Write this new rule down on your probability rules cheat sheet:
INTERSECTIONS:
P(A[) B) = P(A) * P(B|A) or P(B|A)=P(AL1B)
P(A)
**SPECIAL CASE: INDEPENDENT (A happening doesn't

affect B happening)

P(A ) B) = P(A) * P(B)




Try these:
1) P(Y)=0.35 and P(K)=0.41 and P(Y ) K)=0.13.
a. AreYandKindependent? Whyorwhy not?

b. Whatis P(Y|K)?
c. WhatisP(K|Y)?
2) P(H)=0.55 and P(D)=0.37 and P(D|H) = 0.20.
a. AreHandD independent? Whyorwhy not?

b. Whatis P(D[H)?

c. WhatisP(H|D)?




1
Try the probability rules worksheet #1







